The fission yeast TOR proteins and the rapamycin response: an unexpected tale.
The TOR proteins are known as key regulators of cell growth in response to nutritional and mitogenic signals and as targets for the immunosuppressive and anti-cancerous drug rapamycin. The fission yeast Schizosaccharomyces pombe has two TOR homologues, tor1+ and tor2+. Despite their structural similarity, these genes have distinct functions: tor1+ is required under starvation, extreme temperatures, and osmotic or oxidative stress conditions, whereas tor2+ is required under normal growth conditions. Surprisingly, rapamycin does not seem to inhibit the S. pombe TOR-related functions. Rapamycin specifically inhibits sexual development in S. pombe, and this seems to stem from direct inhibition of the S. pombe FKBP12 homologue. Why S. pombe cells are resistant to rapamycin during the growth phase is as yet unclear and awaits further analysis of the TOR-dependent signaling pathways.